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PROTECTION ARCHITECTURE FOR (VCCs) for a protection domain are bundled together into a 

VIRTUAL CHANNEL CONNECTIONS (VCCS) virtual path connection (VPC) and protection switched at 

IN A TELECOMMUNICATIONS NETWORK that level in the event of a transmission line failure. 

In accordance with one embodiment of the present 

TECHNICAL FIELD OF THE INVENTION 5 invention, a method for protecting virtual channel connec- 

. 1 ^ 11 * c 1 J f * 1 tion (VCC) traffic in a telecommunications system includes 

This mventioo relates generally to the field of telecom- >. ' y r^.mr>\ \ j 

J 1 1 . * receiving a virtual path connection (VPC) at a destination 

munications systems, and more particularly to a protection , JT^ , \. . . , . 

^ c 1 L 1 f^ir^r^\ • node. The virtual path connection (VPC) IS received on each 

architecture for virtual channel connections (VCCs) ma _ , . . . . , ' • . 

^, • *• . 1 of a working transmission unk and a protection transmission 

telecommunications network. m v i t-u i *u nrnr^\ • i j i i-. 

10 unk. The virtual path connection (VPC) mcludes a plurality 

BACKGROUND OF THE INVENTION virtual channel connections (VCCs). A protection switch- 
ing status is received for each of the working and protection 

Telecommunications networks have traditionally been transmission links. The virtual channel connections (VCCs) 

circuit-switch networks that have transmission paths dedi- are selected from the working and protection transmission 

cated to specific users for the duration of a call and that 15 links for processing by selecting the virtual path connection 

employ continuous, fixed-bandwidth transmission. Due to (VPC) from one of the working and protection transmission 

growth in data traffic created by the Internet and its related links based on the protection switching status for at least one 

technologies, however, core telecommunications networks of the working and protection transmission links, 

are being moved to a packet-switching transmission model. jviore specifically, in accordance with a particular embodi- 

Packet-switch networks provide a large range of digital 20 ment of the present invention, a virtual path group (VPG) is 

services, from data to video to basic voice telephony. Packet- received on each of the working and protection transmission 

switch networks can allow dynamic bandwidth and may be jjnks at the destination node. The virtual path group (VPG) 

connectionless with no dedicated path or connection- includes the virtual path connection (VPC). The virtual path 

oriented with virtual circuits and dedicated bandwidth along connection (VPC) is selected from the working and protec- 

a predetermined path. 25 transmission links by selecting the virtual path group 

Asynchronous transfer mode (ATM) is a connection- (VPG) from one of the working and protection transmission 
oriented packet-switching technology in which information Unks based on the protection switching status for at least one 
is organized into small, fixed length cells. ATM carries data of the working and protection transmission links. In this 
asynchronously, automatically assigning data cells to avail- embodiment, the virtual path group (VPG) may be selected 
able time slots on demand to provide maximum throughput. from the protection transmission link in response to receiv- 
Compared with other network technologies, ATM provides ing an alarm indication signal (AIS) for the working trans- 
large increases in maximum supported bandwidth, designed- mission Unk. 

in asynchronous traffic support, support for multiple types of Technical advantages of the present invention include 

traffic such as data, video, and voice transmissions on shared providing an improved protection architecture for virtual 

communication lines, and virtual networking capabilities, channel connections (VCCs) in a telecommunications net- 

which increase bandwidth utilization and ease network work. In particular, virtual channel connections (VCCs) are 

administration. bundled together into a virtual path connection (VPC) that 

ATM cells are routed through a telecommunications net- can be protection switched as a unit in response to a 
work at high speeds using a switching label included in the transmission line failure. Accordingly, only a single con- 
cell. The switching label has two sections that define a ^° struct needs to be protection switch and pathway selection is 
virtual path (VP) and a virtual channel (VC) in the network simphficd at the terminus of the virtual channel connections 
through which the cell is routed. The use of virtual paths (VCCs). In addition, configuration and management at inter- 
(VPs) and virtual channels (VCs) allows physical bandwidth mediate nodes is simplified because many virtual channel 
in the network to be subdivided into virtual channel con- connections (VCCs) are tunneled into a single construct and 
nections (VCC^) and separately commercialized. the intermediate nodes see only the construct. 

Within a telecommunications network, virtual channel Other technical advantages of the present invention will 

connections (VCCs) are typically routed along redundant be readily apparent to one skilled in the art from the 

paths to support protection switching at a destination node. following figures, description, and claims. 

As bandwidth in transmission lines is subdivided into an nuTcc TMrcooTDTfriKT nt^ ran awtmoo 

. f 1 u 1 ** /\70i- \ BRIEF DESCRIPTION OF THE DRAWINGS 
increasmg number or virtual channel connections (VCCs), 

however, protection switching for each of the connections For a more complete understanding of the present inven- 

becomes difficult to implement. Previous attempts to man- tion and its advantages, reference is now made to the 

age protection switching have included bundhng together following description taken in conjimction with the accom- 

virtual channel connections (VCCs) to form a virtual chan- panying drawings, wherein like reference numerals repre- 

nel group (VCG) In the event of protection switching, all sent hke parts, in which: 

virtual channel connections (VCCS) contained within the FIG. 1 is a block diagram illustrating a telecommunica- 

group are simultaneoiisly switched. Although this improves tions system in accordance with one embodiment of the 

efficiency, switching nevertheless remains at the virtual present invention; 

channel connection (VCC) level and is resource intensive. HG. 2 is a block diagram illustrating an add/drop multi- 
plexer element for the telecommunications system of FIG. 1 
in accordance with one embodiment of the present inven- 
The present invention provides a protection architecture tion; 
for virtual channel connections (VCCs) in a telecommuni- FIG. 3 is a flow diagram illustrating a method for trans- 
cations network that substantially eliminate or reduce dis- 65 mitting virtual channel connections (VCCs) onto working 
advantages and problems associated with previous systems and protecting transmission links in accordance with one 
and methods. In particular, virtual channel connections embodiment of the present invention; and 



SUMMARY OF THE INVENTION 
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FIG. 4 is a flow diagram illustrating a method for pro- domain, and bridges the virtual path connection (VPC) 38 
tection switching of virtual channel connections (VCCs) in onto a working transmission link 44 and a protection trans- 
accordance with one embodiment of the present invention. mission link 46 extending across the protection domain. The 

ATM switch fabric 42 may also include the virtual path 

DETAILED DESCRIPTION OF THE s connection (VPC) 38 by itself or with other traffic in a 

INVENTION virtual path group (VPG) 40 defined across the protection 

. domain. 

FIG 1 illustrates a telecomcnumcations system 10 id ^, destination node 34, a virtual path (VP) selector 48 

accordance with one embodiment of the present mvenUon^ ^^^^.^^ ^^^^ connection (VPC) 38 from the 

In this embodiment, the telecommunications system 10 working and protection transmission links 44 and 46. selects 

comprises a pubhc portion 12 and a private porUon 14 that ^.^^^ ^^^^^j ^^^^^^^^ (ycCs) 36 by selecting the 

each transmit voice, data, other suitable types of ^^j^^, ^onnecUon (VPC) 38 from one of the links 44 

mformalion, and/or a combination of different types of ^ protection switching status for the links 44 

mformalioa -nie pubhc portion 12 mcludes a public net- ^^^^^^ embodiment in which the virtual path 

work 20 such as the Internet. T^e pnvate portion 14 mc udes ,o„Qection (VPC) 38 is transmitted within the virtual path 

remote pnvate networks 22 and 24. The private networks 22 ^ ^^^^ ^^^^^^ ^^^^^ 

and 24 are each an Intranet or other suitable network such as ^^^^ connection (VPC) 38 by selecting the virtual 

a pnvate locd area network (LAN) or a private wide area ^ ^ ^ ^^^-^ 42 at the 

network (WAhO.TTie telecommufl.caUons system 10 may be ^^^^ 34 .^^ virtual channel connec- 

entirely implemented in either the public network 20 or m ^-^^ ^^^^-^ ^^^^^^ ^ virtual path connection (VPC) 

one of the private networks 22 or 24, or may be otherwise ™ for individuahzed routing to destination cards and Unks. 

suitably distributed between disparate networks. ™_ , r ^• j 

^ The protection switching status for the working and 

Referring to FIG. 1, the telecommunications system 10 protection transmission links 44 and 46 are provided by an 

includes a pluraUty of nodes 26 interconnected by transmis- automatic protection switching (APS) virtual path connec- 

sion hnes 28. The nodes 26 each comprise a network tion (VPC) 45 for each of the working and protection 

element (NE) capable of communicating trafBc m the tele- transmission links 44 and 46. The working and protection 

communications system 10. The network element (NE) may transmission Hnks 44 and 46 may each include only the 

be a switch, router, add/drop multiplexer or other suitable ^^^^^^ ^^^^ connection (VPC) 38, the virtual path connec 

device capable of directing traffic la the telecommunicaUous (yPC) 38 along with its associated automatic protection 

system 10. switching (APS) virtual path connection (VPC) 45 or addi- 

The transmission lines 28 provide a physical interface tional bandwidth. Each automatic protection switching 

between the nodes 26. Each physical interface is defined by (APS) virtual path connection (VPC) 45 may be bundled 

the bandwidth of the connecting transmission line 28 which with the corresponding virtual path connection (VPC) 38 in 

may be a DS-3 line, an OC-3 line, an OC-12 line, or any the virtual path group (VPG) 40 for transmission on the 

other suitable bandwidth. ITie transmission lines 28 each 35 corresponding working and protection transmission link 44 

comprise optical fiber, cable, twisted wire, or other suitable qj. 4^ yvs used herein, the term each means every one of at 

wireline or wireless link capable of transporting traffic least a subset of the identified items. It will be understood 

between two nodes 26, that the protection switching status may be otherwise suit- 

For the embodiment of FIG. 1, the telecommunications ably provided to the destination node 34. 

system 10 includes a source node 30 at a boundary of the 40 In the destination node 34, the virmal path (VP) selector 

private network 22, intermediate nodes 32 within the public 4g by default selects the virtual path connection (VPC) 38 

network 20, and a destination node 34 at a boundary of the received from the working transmission link 44 unless an 

private network 24. The nodes 30, 32, and 34 are each alarm indication signal (AIS) is received on the automatic 

asynchronous transport mode (ATM) elements or multi- protection switching (APS) virtual path connection (VPC) 

protocol elements having functionality for processing ATM 45 45 for the working transmission link 44. The alarm indica- 

traffic in which information is organized into small, fixed tion signal (AIS) may be any suitable type of signal or 

length cells. The ATM cells are routed by the nodes 30, 32, indication that the corresponding transmission link 44 or 46 

and 34, using a switching label included in the cell. The has failed, is experiencing problems, may be shut down, has 

switching label has two sections that define a virtual path become unreliable, and the like. In response to the alarm 

(VP) and a virtual channel (VC) in the telecommunications 50 indication signal (AIS), the virtual path (VP) selector 48 

system 10 through which the cell is routed. Use of virtual selects the virtual path connection (VPC) 38 received from 

paths (VPs) and virtual channels (VCs) allows physical the protection transmission link 46 and thereby selects all of 

bandwidth of the transmission lines 28 to be subdivided into the included virtual channel connections (VCC) 36 without 

virtual channel connections (VCCs) 36, virtual path connec- individualized processing. In the embodiment in which the 

tions ( VPCs) 38, virtual path groups (VPGs) 40, and the Hke, 55 virtual path connection (VPQ 38 is transmitted within the 

and separately commercialized. virtual path group (VPG) 40, the virtual path (VP) selector 

The source and destination nodes 30 and 34 each include 48 responds to the alarm indication signal (AIS) selects the 

ATM switch fabric 42 that receives ATM traffic, performs virtual path group (VPG) 40 and thereby selects all included 

address translation for switching labels in the traffic, and virtual path connections (VPCs) 38 and virtual channel 

transmits the traffic in accordance with the translated switch- 60 connections (VCCs). Accordingly, protection switching is 

ing labels. For the embodiment of FIG. 1, the ATM switch performed for virtual channel connections (VCCs) 36 at the 

fabric 42 at the source node 30 receives virtual channel virtual path connection (VPC) 38 or virtual path group 

connection (VCC) traffic 36 destined for the destination (VPG) 40 level. This eliminates the need to individually 

node 34, translates the address labels in the virtual channel protection switch virtual channel connections (VCCs) 36 

connections (VCCs) to designate a virtual path connection 65 and reduces resources that need be allocated to protection 

(VPC) 38 extending across a protection domain defined switching. In addition, the virtual channel connections 

between the source and destination nodes 30 and 34 for the (VCCs) 36 within the virtual path connection (VPC) 38 
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tunnel are transparent to the intermediate nodes. This greatly dance with one embodiment of the present invention. In this 

simplifies the provisioning and administration of the inter- embodiment, the virtual channel connections (VCCs) 36 are 

mediate nodes 32. combined into a virtual path connection (VPC) 38 which is 

FIG. 2 illustrates details of the source and destination then included in a virtual path group (VPG) 40 for trans- 
nodes 30 and 34 in accordance with one embodiment of the 5 mission over a protected domain to a destination node 34. It 

present invention. In this embodiment, the nodes 30 and 34 will be understood that the virtual path connection (VPC) 38 

are each a multi-protocol add/drop multiplexer 50. The containing the virtual channel connections (VCCs) 36 may 

add/drop multiplexer 50 includes a service complex 52, a be otherwise suitably transmitted without inclusion in the 

transport complex 54, switch complex 56, a management virtual path group (VPG) 40. 

complex 58, and a synchronization complex 60. The dis- lo Referring to FIG. 3, the method begins at step 80 in which 

parate complexes 52, 54, 56, 58, and 60 are interconnected virtual channel connections (VCCs) 36 are received at the 

by one or more networks or backplanes within the add/drop source node 30. Next, at step 82, virtual channel connections 

multiplexer 50. (VCCs) 36 of a specified type are each provided with a 

The service complex 52 includes a plurality of tributary common virtual path identifier (VP!) for a designated virtual 

cards 62. The tributary cards 62 each receive customer path connection (VPC) 38. The specified type may be those 

input/output (I/O) and perform conversions necessary for of a particular user or group of users, service category or 

processing by the switch complex 56. other suitable characteristic that are together traversing the 

The transport complex 54 includes a plurality of line cards protection domain defined between the source and dcstina- 

64 for transmitting data on the transmission lines 66. In a n^^es 30 and 34. Provision of the common virtual path 

particular embodiment, the line cards 64 arc OC-3 or OC-12 identifier (VPI) is provided by the ATM switch fabric 68 m 

line cards that are bi-directional and can handle optical to accordance with programmed switching instructions, 

electrical (0/E) and electrical to optical (E/0) conversions. Proceeding to step 84, the virtual channel connections 

Id this embodiment, the line cards 64 also handle the line and (VCCs) 36 including the common virtual path identifier 

selection overhead extraction and insertion. C^^) are combined into the designated virtual path connec- 

The switch complex 56 includes a plurality of switch ^ion (VPC) 38. The virtual channel connections (VCCs) 36 

fabrics including an ATM switch fabric 68. The ATM switch may be combined into the designated virtual path connection 

fabric 68 may include functionality outside the switch (VPC) 38 by bundling, tunnehng, multiplexing, or any other 

complex 56 and is implemented in part by software stored in suitable process. At step 86, the virtual path connection 
a computer-readable medium for execution by a processor of 3. (VPC) 38 is included by itself or with other trafiic in a virtual 

the add/drop multiplexer 50. The computer-readable path group (VPG) 40 for transmission over the protected 

medium is a random access memory (RAM), a read only domain. 

memory (ROM), or other suitable medium capable of stor- Proceeding to step 88, the virtual path group (VPG) 40 

ing programming instructions for execution by the proces- including the virtual path connection (VPC) 38 and the 

SOT. included virtual channel connections (VCCs) 36 are bridged 

The ATM switch fabric 68 includes a virtual path (VP) onto the working and protection transmission links 44 and 

selector 70, ATM cross-connect 72, and bridging function 46 to allow protection switching at the destination node 34. 

74. As previously described, the virtual path (VP) selector Step 88 leads to the end of the process by which virtual 

70 selects virtual channel connections (VCCs) 36 for pro- channel connections (VCCs) 36 are packaged in a virtual 

cessing by the ATM switch fabric 68 by selecting a virtual path connection (VPQ 38 for transmission on working and 

path connection (VPC) 38 and/or a virtual path group (VPG) protection links 44 and 46 and switching between the finks, 

40 including the virtual channel connections (VCCS) 36. Packaging of the virtual path connection (VPC) 38 into the 

The ATM switch fabric 68 receives ATM ceUs on an input virtual path group (VPG) 40 may be omitted, 
port and switches them to an output port using an AFM FIG. 4 is a flow diagram illustrating a method for pro- 
cro&s-connect 72. In switching the ATM cells, the ATM 45 tection switching of virtual channel connections (VCCs) 36 
switch fabric 68 first translates necessary virtual path (VP) in accordance with one embodiment of the present inven- 
and virtual channel (VC) addresses in the switching label of tion. In this embodiment, the virtual path connections 
the ATM cells. The bridging function 74 transmits the virtual (VPCs) 38 containing the virtual channel connections 
channel connections (VCGs) 36, virtual path connection (VCCs) 36 are transmitted within the virtual path gnaup 
(VPC) 38, and/or virtual path group (VPG) 40 onto both the 50 (VPG) 40. It will be understood that the virtual path con- 
working and protection transmission links 44 and 46. In one nection (VPC) 38 may be independently transmitted by the 
embodiment, the bridging function 74 is implemented by a source node 30 and processed by the destination node 34. 
1:2 multicast within the ATM cross-connect 72. In this Referring to FIG. 4, the method begins at step 100 in 
embodiment, each virtual path connection (VPC) tunnel is which the virtual path group (VPG) 40 is received at the 
treated as a logical subport and handled by a scheduler on 55 destination node 34 on both the working and protection 
the ATM switch fabric 68. transmis.sion paths 44 and 46. As previously described, the 

The management complex 58 monitors and controls the virtual path group (VPG) 40 includes the virtual path 
status of the service, transport, switch, and synchronization connection (VPC) 38 and its included virtual channel con- 
complexes 52, 54, 56, and 60. The management complex 58 nections (VCCs) 36. 

also maintains alarm, protection switching, and provisioning 60 Proceeding to step 102, the destination node 34 monitors 

databases for the add/drop multiplexer 50. The synchro ni- the automatic protection switching (APS) virtual path con- 

zation complex 60 synchronizes the service, transport, and nections (VPC) 45 for the working and protection transmis- 

switch complexes 52, 54, and 56 by providing a stable sion links 44 and 46. At decisional step 104, the destination 

traceable reference clock. node determines whether an alarm indication signal (AIS) 
FIG. 3 is a flow diagram illustrating a method for trans- 65 has been received for the working transmission link. As 

mitting virtual channel connections (VCCs) 36 onto work- previously discussed, an alarm indication signal (AIS) indi- 

ing and protection transmission links 44 and 46 in accor- cates failure or other type of problem on the working link 44. 
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Accordingly, if an alarm indication signal (AIS) has been 
received for the working transmission link 44, the Yes 
branch of decisional step 104 leads to step 106 in which the 
virtual path (VP) selector 48 selects the virtual path group 
(VPG) 40 from the protection transmission link 46. If an s 
alarm indication signal (AIS) has not been received for the 
working transmission link 44, the No branch of decisional 
step 104 leads to step 108. At step 108, the virtual path (VP) 
selector 48 selects the virtual path group (VPG) 40 of the 
working transmission link by defaxilt. Selection of the virtual 
path group (VPG) 40 on either the working or protection 
transmission link 44 or 46 automatically selects the included 
virtual path connections (VPC) 38 and virtual channel 
connections (VCCs) 36. Accordingly, protection switching 
for virtual channel connections (VCCs) 36 is conducted at 
the virtual path connection (VPC) 38 or higher level. 

Proceeding to step 110, the destination node 34 processes 
the virtual path connections (VPCs) 38 in the selected virtual 
path group (VPG) 40. In processing the virtual path con- 
nections (VPCs) 38, the destination node 34 processes the 
included virtual channel connections (VCCs) 36. Step 110 
leads to the end of the process by which virtual channel 
connections (VCCs) 36 are bundled together into a virtual 
path connection (VPC) 38 that is protection switched as a 
unit in response to transmission hne failure. It wiQ be 
understood that the method and system of the present ^ 
invention may be used to provide a protection architecture 
for other suitable types of virtual constructs in a telecom- 
mimications or other suitable system. 

Although the present invention has been described with 
several embodiments, various changes and modificalions 
may be suggested to one skilled in the art. It is intended that 
the present invention encompass such changes and modifi- 
cations as fall within the scope of the appended claims. 

What is claimed is: 

1. A method for protecting virtual channel connection 
(VCC) traffic in a telecommunications system, comprising: 

receiving at a destination node a virtual path connection 
(VPC) on each of a working transmission link and a 
protection transmission link, the virtual path connec- 
tion (VPC) including a plurality of virtual channel 
connections (VCCs); 

receiving a protection switching status for each of the 
working and protection transmission links; and 

selecting the virtual channel connections (VCCs) from the 45 
working and protection transmission links for process- 
ing by selecting the virtual path connection (VPC) from 
one of the working and protection transmission links 
based on the protection switching status for at least one 
of the working and protection transmission links. 50 

2. The method of claim 1, further comprising selecting the 
virtual path connection (VPC) from the protection transmis- 
sion link in response to receiving an alarm indication signal 
(AIS) for the working transmission link. 

3. The method of claim 1, further comprising: 55 
receiving at the destination node a virtual path group 

(VPG) on each of the working and protection trans- 
mission links, the virtual path group (VPG) including 
the virtual path connection (VPC); and 
selecting the virtual path connection (VPC) from the 60 
working and protection transmission links by selecting 
the virtual path group (VPG) from one of the working 
and protection transmission hnks based on the protec- 
tion switching status for at least one of the working and 
protection transmission links. 65 
. 4. The method of claim 3, further comprising selecting the 
virtual path group (VPG) from the protection transmission 
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link in response to receiving an alarm indication signal 
(AIS) for the working transmission link. 

5. The method of claim 1, further comprising: 
receiving a working automatic protection switching 

(APS) virtual path connection (VPC) providing the 
protection switching status for the working transmis- 
sion link; and 

receiving a protection automatic protection switching 
(APS) virtual path connection (VPC) providing the 
protection switching status for the protection transmis- 
sion link. 

6. The method of claim 5, further comprising selecting the 
virtual path connection (VPC) from the protection transmis- 
sion link in response to receiving an alarm indication signal 
(AIS) on the working automatic protection switching (APS) 
virtual path connection (VPC). 

7. The method of claim 1, further comprising: 

at a source node, receiving the plurality of virtual channel 
connections (VCCs); 

providing each of the virtual channel connections (V CCs) 
with a common virtual path interface (VPI) designation 
the virtual path connection (VPC); 

combining the virtual channel connections (VCCs) into 
the virtual path connection (VPC); and 

bridging the virtual path connection (VPC) onto the 
working and protection transmission links for transmis- 
sion to the destination node. 

8. The method of claim 7, further comprising: 

at the source node, including the virtual path connection 
(VPC) in a virtual path group (VPG); 

bridging the virtual path group (VPG) onto the working 
and protection transmission links for transmission to 
the destination node; 

at the destination node, receiving the virtual path group 
(VPG) on each of the working and protection trans- 
mission links; and 

selecting the virtual path connection (VPC) from the 
working and protection transmission Hnks by selecting 
the virtual path group (VPG) from one of the working 
and protection transmission links based on the protec- 
tion switching status for at least one of the working and 
protection transmission hnks, 

9. The method of claim 7, combining the virtual channel 
connections (VCCs) into the virtual path connection (VPC) 
comprising multiplexing the virtual channel connections 
(VCCs) into the virtual path connection (VPC). 

10. A telecommunications node, comprising: 

a virtual path (VP) selector comprising software stored on 
a computer-readable medium, the virtual path selector 
operable to receive on each of a working transmission 
link and a protection transmission link a virtual path 
connection (VPC) including a plurality of virtual chan- 
nel connections (VCCs), to receive a protection switch- 
ing .status for each of the working and protection 
transmission links, and to select the virtual chaimel 
connections (VCCs) from the working and protection 
transmission links for processing by selecting the vir- 
tual path connection (VPC) from one of the working 
and protection transmission links based on the protec- 
tion switching status for at least one of the working and 
protection transmission links; and 

an asynchronous transfer mode (ATM) cross-connect 
operable to receive and process the virtual channel 
connections (VCCs) selected by the virtual path (VP) 
selector. 
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11. The telecommimications node of claim 10, the virtual 
path (VP) selector further operable to select the virtual path 
connection (VPC) from the protection transmission link in 
response to receiving an alarm indication signal (AIS) for 
the working transmission link. s 

12. The telecommunications node of claim 10, the virtual 
path (VP) selector further operable to receive on each of the 
working and protection transmission links a virtual path 
group (VPG) including the virtual path connection (VPC) 
and to select the virtual path connection (VPC) from the 10 
working and protection transmission Unks by selecting the 
virtual path group (VPG) from one of the working and 
protection transmission links based on the protection switch- 
ing status for at least one of the working and protection 
transmission links. 15 

13. The telecommunications node of claim 12, the virtual 
path (VP) selector further operable to select the virtual path 
group (VPG) from the protection transmission link in 
response to receiving an alarm indication signal (AIS) for 
the working transmission link. 20 

14. The telecommunications node of claim 10, the virtual 
path (VP) selector further operable to receive a working 
automatic protection switching (APS) virtual path connec- 
tion (VPQ providing the protection switching status for the 
working transmission link and a protection automatic pro- 25 
tection switching (APS) virtual path connection (VPC) 
providing the protection switching status for the protection 
transmission link. 

15. The telecommunications node of claim 14, the virtual 
path (VP) selector further operable to select the virtual path 30 
connection (VPC) from the protection transmission link in 
response to receiving an alarm indication signal (AIS) on the 
working automatic protection switching (APS) virtual path 
connection (VPC). 

16. A telecommunications system, comprising: 35 
a working transmission link and a protection transmission 

link each connecting a source node and a destination 
node; 

the source node including an asynchronous transfer mode 
(ATM) switch fabric comprising software stored on a 
computer-readable medium, the asynchronous transfer 
mode (ATM) switch fabric operable to receive a plu- 
rality of virtual channel connections (VCCs), provide 
each of the virtual channel connections (VCCs) with a 
virtual path identifier (VPI) for a virtual path connec- 
tion (VPC), combine the virtual channel connections 
(VCCs) into the virtual path connection (VPC), and 
bridge the virtual path connection (VPC) onto the 
working and protection transmission links for transmis- 
sion to the destination node; and 

the destination node including a virtual path (VP) selector 
comprising software stored on a computer-readable 
mediiun, the virtual path selector operable to receive 
the virtual path connection (VPC) on each of the 
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working and protection transmission links, to receive a 
protection switching status for each of the working and 
protection transmission links, and to select the virtual 
channel connections (VCCs) from the working and 
protection transmission links for processing by select- 
ing the virtual path connection (VPC) from one of the 
working and protection transmission links based on the 
protection switching status for at least one of the 
working and protection transmission links. 

17. The telecommunications system of claim 16, further 
comprising: 

the asynchronous transfer mode (ATM) switch fabric 
further operable to include the virtual path connection 
(VPC) in a virtual path group (VPG) and bridge the 
virtual path group (VPG) onto the working and pro- 
tection transmission links for transmission to the des- 
tination node; and 

the virtual path (VP) selector further operable to receive 
the virtual path group (VPG) on each of the working 
and protection transmission links and to select the 
virtual path connection (VPC) from the working and 
protection transmission links by selecting the virtual 
path group (VPG) from one of the working and pro- 
tection transmission links based on the protection 
switching status for at least one of the working and 
protection transmission links. 

18. The telecommunications system of claim 17, the 
virtual path (VP) selector further operable to select the 
virtual path group (VPG) from the protection transmission 
link in response to receiving an alarm indication signal 
(AIS) for the working transmission link. 

19. The telecommunications system of claim 16, further 
comprisiag: 

a working automatic protection switching (APS) virtual 
path connection (VPC) providing the protection 
switching status for the working transmission link to 
the destination node; 

a protection automatic protection switching (APS) virtual 
path connection (VPC) providing the protection 
switching status for the protection transmission link to 
the destination node; and 

the virtual path (VP) selector further operable to select the 
virtual path connection (VPC) from the protection 
transmission link in response to receiving an alarm 
indication signal (AIS) on the working automatic pro- 
tection switching (APS) virtual path connection (VPC). 

20. The telecommunications system of claim 16, the 
asynchronous transfer mode (ATM) switch fabric further 
comprising a multiplexer operable to multiplex the virtual 
channel connections (VCCs) into the virtual path connection 
(VPC). 

* * * ♦ ♦ 
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